Despite similar behavioral hypersensitivity, acute and chronic pain have distinct neural bases. We used intraplantar injection of complete Freund's adjuvant to directly compare activity of pain-modulating neurons in the rostral ventromedial medulla (RVM) in acute vs chronic inflammation. Heat-evoked and von Frey-evoked withdrawal reflexes and corresponding RVM neuronal activity were recorded in lightly anesthetized animals either during the first hour after complete Freund's adjuvant injection (acute) or 3 to 10 days later (chronic). Thermal and modest mechanical hyperalgesia during acute inflammation were associated with increases in the spontaneous activity of pain-facilitating ON-cells and suppression of pain-inhibiting OFF-cells. Acute hyperalgesia was reversed by RVM block, showing that the increased activity of RVM ON-cells is necessary for acute behavioral hypersensitivity. In chronic inflammation, thermal hyperalgesia had resolved but mechanical hyperalgesia had become pronounced. The spontaneous discharges of ON-and OFF-cells were not different from those in control subjects, but the mechanical response thresholds for both cell classes were reduced into the innocuous range. RVM block in the chronic condition worsened mechanical hyperalgesia. These studies identify distinct contributions of RVM ON-and OFF-cells to acute and chronic inflammatory hyperalgesia. During early immune-mediated inflammation, ON-cell spontaneous activity promotes hyperalgesia. After inflammation is established, the antinociceptive influence of OFF-cells is dominant, yet the lowered threshold for the OFF-cell pause allows behavioral responses to stimuli that would normally be considered innocuous. The efficacy of OFFcells in counteracting sensitization of ascending transmission pathways could therefore be an important determining factor in development of chronic inflammatory pain. Ó
Introduction
Chronic pain is not merely prolonged activation of normal pain pathways, but instead reflects plasticity in both peripheral and central neuronal circuits. The rostral ventromedial medulla (RVM) is the final output relay from a well-studied pain-modulating system [14] . This circuit modulates nociceptive transmission pathways during acute injury, but is also thought to maintain sensitization during chronic pain [26, 39, 45] .
The transition from acute to chronic pain is accompanied by physiological and molecular changes in the RVM. For example, the effectiveness of electrical stimulation in inhibiting nociceptive behaviors fluctuates over the first 24 hours after injection of an inflammatory agent in the hindpaw [17, 18, 51] . In the days after induction, inflammation also produces changes in NMDA, AMPA, trkB, opioid, and neurokinin-1 receptor expression and function [16] [17] [18] [19] 28, 31, 45, 49] , as well as changes in local glial activation [47] . However, the functional significance of many of these molecular and cellular changes remains unclear. Because the RVM can independently facilitate and inhibit nociception [13, 26] , enhanced behavioral sensitivity could reflect increased descending facilitation, reduced descending inhibition, or a combination of both.
The RVM inhibits and facilitates nociceptive transmission pathways through the actions of 2 classes of neurons, OFF-cells and ONcells, respectively [14, 26] , but the specific contributions of the ONand OFF-cell classes to different chronic pain states are not well understood. In acute neurogenic inflammation, the spontaneous firing of both cell classes is altered, with ON-cell discharge significantly increased and OFF-cell firing depressed. The increase in ONcell activity is necessary for hyperalgesia [4, 30] . By extension, if chronic inflammation were simply a continuation of the acute condition, then the increased spontaneous firing of the ON-cells
